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Introduction to the Challenged Patents

Alleged problem solved by Challenged Patents

The 023 patent purports to solve the alleged handoft problem using a
“moving base station.” See Ex. 1001, 5:10-18. The moving base station performs
the handoff function, and “[a]dvantageously, because || movement of the base
station [1s] in the same direction as the traveling mobile unit, the number of

handoftfs 1s greatly reduced.” Ex. 1001, 5:17-19. That 1s, the mobile unit 1s able to

Petitioner's Demonstrative Exhibit 3

'023 Pet., Paper 2, p. 11. Not Evidence



Introduction to the Challenged Patents

System of the Challenged Patents

TO TELEPHONE NETWORK
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'023 Patent, EX1001, FIG.1; '023 Pet., Paper 2, p. 12. Not Evidence 4



Instituted Grounds

IPR2019-01103 ('023 Patent)

Claim(s) References
Ground 1 11, 16-21 Ito (EX1005) and Gardner (EX1006)
Ground 2 22 Ito, Gardner, and Gilhousen390 (EX1007)
Ground 3 23 Ito, Gardner, and Fenwick (EX1008)
Ground 4 11, 16-22 Gilhousen865 (EX1009) and Gilhousen390
Ground 5 23 Gilhousen865, Gilhousen390 and Fenwick

Petitioner's Demonstrative Exhibit 5

'023 Pet., Paper 2, p. 7, °’023 DI., Paper 7, pp. 7, 30. Not Evidence



'023 Patent — Independent Claim 11

100@/

IPR2019-01103 ('023 Patent) — Claim 11

11. An apparatus configured to move relative to Earth, the 132 30
apparatus comprising: RADIO
op prsing INT'FACE _/
a plurality of spatially separated antennas; and 130
a receiver configured to receive fixed port signals from a PROCESSOR
fixed port through the plurality of spatially separated 132 F|g 4
antennas; and RADIO
a transmitter configured to transmit radio frequency signals INT'FACE
to a mobile device corresponding to the received fixed port -

signals. Q
101

Petitioner's Demonstrative Exhibit 6

'023 Pet., Paper 2, p. 13; '023 Patent, EX1001, FIG.4. Not Evidence



Undisputed Issues

IPR2019-01103 ('023 Patent)
Ito Discloses an Apparatus Configured to Move Relative to Earth IPR2019-01103 (‘023 Patent)
Gardner Discloses a Plurality of Spatially Separated Antennas — Claim 11

11. An apparatus configured to move relative

Ito + Gardner Discloses a Receiver Configured to Receive Fixed Port to Earth, the apparatus comprising:
Signals from a Fixed Port Through the Plurality of Spatially Separated a plurality of spatially separated antennas;
Antennas and

lto Discloses a Transmitter Configured to Transmit Radio Frequency a receiver configured to receive fixed port

_ _ _ . _ signals from a fixed port through the plurality
Signals Corresponding to the Received Fixed Port Signals of spatially separated antennas; and

a transmitter configured to transmit radio
frequency signals to a mobile device
corresponding to the received fixed port
signals.

Gilhousen390 Discloses a Plurality of Spatially Separated Antennas

Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to
Receive Fixed Port Signals from a Fixed Port Through the Plurality of
Spatially Separated Antennas

Gilhousen865 Discloses a Transmitter Configured to Transmit Radio
Frequency Signals Corresponding to the Received Fixed Port Signals

L L 44 K44

Petitioner's Demonstrative Exhibit 7

'023 POR, Paper 12;°'023 Patent, EX1001, 12:8-16. Not Evidence



Ito’s Mobile Base Device (MSS) Discloses an Apparatus Configured to Move Relative to Earth

V Ito Discloses an Apparatus Configured to Move
Relative to Earth
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Ito, EX1005, FIG. 6 (annotated); '023 Pet., Paper 2, pp. 18 and 29. Not Evidence



Ito’s MSS Includes a Receiver Configured to Receive a Plurality of Signals

V Ito Discloses a Receiver Configured to Receive Ito’s MSS includes a “first
Fixed Port Signals from a Fixed Port transmitter-receiver unit 50”
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Ito, EX1005, FIGs. 3, 6 (annotated); '023 Pet., Paper 2, pp. 31-34.



Ito’s MSS Includes a Receiver Configured to Receive a Plurality of Signals

-...,‘_H\
~
-
‘h-____r.c-"'"
m
——

lto’s MSS Receives a

Plurality of Cellular
Signals From a \ fl )
¥| Bssi !
\\\ //”’-—:—::’?H\\\<,Ez

L
~

Plurality of BSSs
N
NW ' \%71 " fRi )\
e /o f,f — Mszf;l'q
NETWORK ‘ i T4 |
MSS  fRA ;*
PSS,

V Ito Discloses a Receiver Configured to Receive
Fixed Port Signals from a Fixed Port

10

Petitioner's Demonstrative Exhibit
Not Evidence

Ito, EX1005, FIGs. 3, 1 (annotated); '023 Pet., Paper 2, p. 32.



Gardner Discloses a Plurality of Spatially Separated Antennas

Antennas
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Gardner, EX1006, FIG. 1 (annotated); '023 Pet., Paper 2, p. 34.



Ito + Gardner Discloses Communications Using a Plurality of Spatially Separated Antennas
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Denning Decl., EX1003, p. 57;'023 Pet., Paper 2, pp. 29-31. Not Evidence



Ito’'s MSS Includes a Transmitter Configured to Transmit Radio Signals to a Portable Device

Ilto’s MSS includes a Ito Discloses a Transmitter Configured to Transmit
“second transmitter- V Radiq FreqL_Jency Signgls Corresponding to the
receiver unit 80” Received Fixed Port Signals
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Ito, EX1005, FIGs. 3, 6 (annotated); ‘023 Pet., Paper 2, pp. 35-36. Not Evidence =



Gilhousen390 Discloses a Plurality of Spatially Separated Antennas

V Gilhousen390 Discloses a Plurality of Spatially

Separated Antennas
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Gilhousen390, EX1007, 14:36-39, FIG. 3;'023 Pet., Paper 2, p. 57. Not Evidence
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Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to Receive Fixed Port Signals

from a Fixed Port Through the Plurality of Spatially Separated Antennas

V Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to Receive Fixed
Port Signals from a Fixed Port Through the Plurality of Spatially Separated Antennas
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Gilhousen865 Discloses a Transmitter Configured to Transmit Radio Frequency Signals

Corresponding to the Received Fixed Port Signals

V Gilhousen865 Discloses a Transmitter Configured to Transmit Radio Frequency
Signals Corresponding to the Received Fixed Port Signals
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Disputed Issues

|. Claim Construction
A. Mobile Device
B. Automotive Vehicle

Il. Ito + Gardner
A. lto discloses a “mobile device”
B. Gardner discloses selecting a “best signal”

l1l. Gilhousen865 + Gilhousen390
A. Gilhousen865 discloses “an apparatus configured to move relative to Earth”
B. Gilhousen865 discloses a “mobile device”
C. Gilhousen865 discloses an “automotive vehicle”

V. Motivation to Combine

A. Ito + Gardner + Gilhousen390
B. Gilhousen865 + Gilhousen390

Petitioner's Demonstrative Exhibit 17

'023 POR, Paper 12. Not Evidence



Disputed Issues — Claim Construction
“Mobile Device”

Proposed Construction of “Mobile Device”

VWGO0A Patent Owner

“Plain and Ordinary Meaning”

“a device that must register with and be
Alternatively: able to directly communicate with the

cellular network.”
“a movable device capable of receiving and

transmitting radio signals”

'023 Petitioner,s Reply’ Paper 19’ pp 4-8; Petitioner's Demonstrative Exhibit 18
‘023 POR, Paper 12, PpP. 13-16. Not Evidence



Disputed Issues — Claim Construction

“Mobile Device”

VWGO0A's Argument — No construction needed

needed for two reasons. First, not construing the term “mobile device™ 1s consistent
with the position that both PO and the district court for the Southern District of
California agreed to in Carucel Investments L.P. v. Novatel Wireless, Inc. et al..

Case No. 3:16-cv-0118-H-KSC (S.D. Cal.), Markman Order, 20 (Sept. 19, 2016).

Second. the challenged claims are not directed to the “mobile device,” which
1s merely ancillary to what 1s actually being claimed—the “apparatus” (the moving
base station). EX1039, 163:18-164:7. A long held principle of claim construction
states that “[1]nclusion of the material or article worked upon by a structure being
claimed does not impart patentability to the claims.” In re Otto, 312 F.2d 937, 940

(C.C.P.A. 1963). The “mobile device” 1s not a positively recited element of the

apparatus, but rather an external device upon which the claimed apparatus acts.

Petitioner's Demonstrative Exhibit 19

'023 Petitioner’s Reply, Paper 19, pp. 5-6. Not Evidence



Disputed Issues — Claim Construction

“Mobile Device”

VWGOoA's Alternative Construction —
“a movable device capable of receiving and transmitting radio signals”

capable of recerving and transmtting radio frequency signals. ™ This construction 1s
not only consistent with the specification and the prosecution history. but 1s also
consistent with the plaimn language of the claims. which merely requure that a
moving base station transnutter can ~ transmit radio frequency signals to a mobile
device  (claim 11) and that a moving base station receiver can ~receive mobile

device signals from a mobile device™ (claim 1).

Petitioner's Demonstrative Exhibit 20

'023 Petitioner’s Reply, Paper 19, p. 8. Not Evidence



Disputed Issues — Claim Construction

“Mobile Device”

Carucel’'s Argument

from the cellular network. See id. at 4 60-62. As set forth in the 023 Patent, a A mobile device 1s more than just a cordless phone handset. The "023 Patent
mobile device: specification teaches that a mobile device mwst be capable of directly
“must register in the manner described earlier, by transmitting its communicating with either a fixed cellular base station or a moving base station.

unique address in the new service area. The address will be recerved

by the closest moving base station 30 and transmitted via a fixed radio

port and the gateway switch 60 to the telephone network. This
registration procedure is required so that an incoming call for the would communications with mobile umts traveling at a speed of less

mobile unit can be appropriately directed.” (Ex. 1001, Col. 9, In. 62 - . . . : oy .
—Col. 10, In. 2 (emphasis added). than 30 mules per hour including pedestnian traffic and stationary nmts. ): Lanning

See, e.g.. Ex 1001. 4:48-51 ("In the arrangement of FIG. 1. fixed base stations 70

Petitioner's Demonstrative Exhibit 21

'023 POR, Paper 12, pp. 13-14. Not Evidence



Disputed Issues — Claim Construction

“Mobile Device”

VWGO0A's Reply

'023 Patent Claims Prosecution History

“apparatus.” Each claim separately recites the apparatus as recerving and “mobile device.”” During prosecution of related Appl. No. 09/401.584 (now U.S.

transmitting signals frony/to a base station/fixed port. In this manner. the claims Patent No. 7.221.904). PO argued for a broader meaning: that “mobile units”

expressly require the “apparatus”™—and not the “mobile device”—to communicate

include “telephones. radio modems. or other types of radios.” EX1023, "904 Pros.

directly with the cellular network. Thus, the claims themselves directly contradict

Carucel’s construction. ’023 Patent SpeCIflcatlon

these disclosures merely describe specific embodiments. Additionally, PO’s
arguments overlook other portions of the specification where the mobile unit does
not communicate directly with the network. See, e.g., EX1001, 3:21-36 (describing
that “the mobile umt does not receive communications from the fixed port but only
from the movable base station,” and “eliminating any direct commumcation from
the mobile unit to the fixed radio port.”); 4:48-54. Thus, PO’s attempt to limit
“mobile device” to a specific embodiment(s) in the specification is improper. See

Superguide Corp., 358 F.3d at 875.

Petitioner's Demonstrative Exhibit 22

'023 Petitioner’s Reply, Paper 19, pp. 6-7. Not Evidence



Disputed Issues — Claim Construction
“Automotive Vehicle”

Proposed Construction of “Automotive Vehicle”

VWGO0A Patent Owner

“Plain and Ordinary Meaning”

Alternatively: “automobile”

“a vehicle moving by means of its own
power”

Petitioner's Demonstrative Exhibit 23

'023 POR, Paper 12, p. 16-17;'023 Denning Reply Decl., EX1034, 128. Not Evidence



Disputed Issues — Claim Construction

“Automotive Vehicle”

VWGO0A's Argument — No construction needed

It 15 well-settled that “Ordinary. simple English words whose meamng 1s
clear and unquestionable, absent any indication that their use m a particular context

changes their meaning, are construed to mean exactly what they say.” Chef

America, Inc. v. Lamb-Weston, Inc.. 358 F 3d 1371, 1372, (Fed. Cir. 2004). Sus:hl

Petitioner’s Demonstrative Exhibit 24

'023 Petitioner’s Reply, Paper 19, p. 9. Not Evidence



Disputed Issues — Claim Construction

“Automotive Vehicle”

VWGO0A's Alternative Construction —
“a vehicle moving by means of its own power”

184. Gilhousen865 discloses that the repeater 210 (“apparatus™) 1s
mounted n an awplane (“automotive vehicle”). For example, according to
Webster’s New World Dictionary published in 1993, a vehicle 1s defined as: “any
device or contrivance for carrying or conveying persons or objects, esp. over land
or i1 space,” and even provides “‘spacecraft” as an example. Meanwhile, the term
“automotive” 1s defined as “self-moving” or “moving by means of its own
power . Webster, Ex. 1033, 93, 1479. An aurplane, like a car, 1s self~-moving
since 1t 1s pushed and moved by i1ts own engine. Thus, “automotive vehicle” was

clearly understood at the time of the *023 patent to include airplanes. Ex. 1009,

'023 Denning Decl., EX1003, 1184; '023 Pet., Paper 2, p. 64.. Petiioner's Demonstrative Exnibit 25

Not Evidence



Disputed Issues — Claim Construction

“Automotive Vehicle”

Carucel’'s Argument

An “automotive vehicle” travels along a roadway. The specification 1s referring to
an automobile.  Additionally, the °023 Patent provides that “a mobile
communication system employs moving base stations moving in the direction of

flow of traffic moving along a roadwav.” (Ex. 1001, Abstract (emphasis added).

An “automotive vehicle” must travel along the roadway as described mn the

specification of the 023 Patent. A person of ordinary skill in the art would

understand the term “automotive vehicle” to mean an automobile. See id.

Petitioner's Demonstrative Exhibit 26

1023 POR, Paper 12, p 16 Not Evidence



Disputed Issues — Claim Construction

“Automotive Vehicle”

VWGO0A's Reply

limatations from the specification. PO points to the specification, whach states that
“[t]he moving base stations 30 may be moved by means of a___suitable conveying
device which may include an automotive vehicle traveling on the roadway.” POR_
16, (emphasis added). However, this language 1s not mandatory, but permmssive.
Therefore, 1t does not evidence that “Ta]n “automotive vehicle” must travel along

the roadway.” [d_ (emphasis added). As such, it does not nise to the level of a “clear

Petitioner’s Demonstrative Exhibit 27

'023 Petitioner’s Reply, Paper 19, p. 9. Not Evidence



Disputed Issues — Ito + Gardner

Ito discloses “mobile device”

Ito Discloses the Plain and
Ordinary Meaning of “mobile
device,” as well as VWGO0A's
alternative construction

118. As shown in Ito’s Fig. 1. a mobile base device MSS (“apparatus™)

facilitates communication between a base station BSS2 (“fixed port”) and a

portable device PSS (“mobile device™) located within a vehicle. Whereas the first

'023 Denning Decl., EX1003, 1118; Ito, EX1005, FIG. 6 (annotated); Petitioner’s Demonstrative Exhibit -
'023 Pet., Paper 2, p. 35.. Not Evidence



'023 POR, Paper 12, p. 44.

Disputed Issues — Ito + Gardner

Ito discloses “mobile device”

Carucel’'s Argument

In contrast. Ifo does not disclose any ability of its portable device to register
or directly communicate with a cellular network.’® See Lanning Decl. 9147, Rather,
Ifo’s portable device is similar to a cordless phone system. Id. See Ex. 1005 at 3:36-

41 (Alternatively in a second possible application that uses a system according to

the invention for a cordless telephone system. a mobile base device., may be
constituted by a stationary unit of a cordless telephone system while a portable

device may correspond to a cordless 40 telephone handset): Id. at 3:54-56 (With such

Petitioner’s Demonstrative Exhibit
Not Evidence

29



Disputed Issues — Ito + Gardner

Ito discloses “mobile device”

Ito Discloses “mobile device”
even under PO’s proposal

Even if Ito does not explicitly disclose that its PSS can directly communicate
amplifier (PA) 16 and an antenna 18. EX1005. 6:3-8. Ito also discloses that “radio and register with the cellular network, a POSA would have recognized Ito as
transmission signals coming out from said power amplifier 16 are forwarded to the implying this functionality. For example, Ito discloses its invention in the context
antenna 18. which sends them out to a corresponding base station BSS.” Id.. of known “cellular type automobile telephone system[s].” EX1003. 1:8-17. Ito also
6:32-35. Tto also discloses that the PSS includes a control system having an discloses that its MSS can designate a transmission frequency and time slot
“electric field strength sensor circuit 33 [which] senses the received field strength allocation to the PSS using the control channel. /d_, 11:39-44. This is also
of the electric wave transmitted from the base station BSS [to which] it mdicative of a cellular communication system. EX1034, 438. Thus, a POSA would
belongs.” Id.. 6:65-7:1. This sensor would be superfluous if Ito’s PSS only have understood that Ito’s system could support cellular communications, which
received signals from the mobile base device MSS. As discussed above, the necessarily includes direct communication and registration with the cellular
Denning Reply Decl., EX1034, 136, network.

'023 Petitioner’s Reply, Paper 19, p. 13.

Petitioner's Demonstrative Exhibit 30
Not Evidence



'023 Pet. Reply, p. 14.

Disputed Issues — Ito + Gardner

Ito Discloses “mobile device”

Carucel’'s Expert’'s Admission

Further, PO’s expert. Mr. Lanming, confirmed that the c]ajnmd.“mﬂb;'fe |
device  1s the same as that discussed m the Background section of the "023 patent.
See EX1039, 112:3-11; see generally EX1039, 104:12-116:19. Mr. Lanning relies
on the Background disclosure to support PO's proposed construction, EX2100,
€55, and acknowledges that these mobile devices operate i a “conventional
manner. id.. Y32 Thus, by Mr. Lanming’s own admissions. a POSA would have
known that the claimed “mobile device ™ 1s not new. and that such a conventional

mobile device could be used 1n Ito’s system. EX1034_ 939,

Petitioner's Demonstrative Exhibit
Not Evidence
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Disputed Issues — Ito + Gardner

Gardner Discloses Selecting a “best signal”

Gardner Discloses the Plain and
Ordinary Meaning of Selecting a
“best signal” (Dependent Claim 16)

121. As discussed above, Ito in view of Gardner discloses “a receiver
configured to receive fixed port signals from a fixed port through the plurality of
spatially separated antennas.” See Section XI1.B.2. Gardner discloses that. while

there are many well-known ways to make use of the signals received from the

multiple antennas. “[t]he simplest of these is to just chose [sic] the antenna that

provides the strongest signal.” Ex. 1006, 1:25-27. In order to identify the

'023 Denning Decl., 1121.

Petitioner's Demonstrative Exhibit 32

'023 Pet., pp. 36-37; '023 Pet. Reply, pp. 14-15. Not Evidence



Disputed Issues — Ito + Gardner

Gardner Discloses Selecting a “best signal”
VWGO0A's Reply

Carucel’s Arg ument 42,  Meanwhile. the portion of the *023 patent cited by Patent Owner

. . . . clearly relates to handoff decision-making at the mobile device. I reproduce that
In confrast. the *023 Patent provides that “a best signal” is more than just the ¥ = P

citation in full below:

strongest signal: “[t]he procedures for determining whether a mobile unit is to be

. . . '023 Denning Reply Decl., §42.
served by a fixed base station or a moving base station are the same procedures as grepy

. . . .. . y . 45,  Gardner discloses that “[t]here are many well known schemes for
described earlier herein in determining which moving base station is selected to

o . - . . - . . T
serve a mobile unit, i.c..(CHONEEIRE SRR~ Ex. 1001 at 11:3- making use of the signals from the two antennas.” EX1006. Gardner, 1:25-26. In

. , .. ) ) . one such scheme, Gardner discloses “maximal ratio coherent combining™ in which
8. At a minimum, ‘best signal’ includes an analysis of the error rate in addition to
signals from two antennas are “aligned in phase. weighted with gains
the signal strength when viewed in the entire context of the "023 Patent. See Lanning
proportional to their signal voltage to noise power ratios. and summed.” Id..
Decl. 9 153.

1:32-34. A POSA would have understood that there is a 1-to-1 mapping between

'023 POR, p. 47.
signal-to-noise ratio and error rate for a given modulation and coding. In other

words. each value of error rate corresponds to a specific signal-to-noise ratio, and

vice versa. See, e.g.. EX1047. Pyndiah. 1042 (Figures 4-6 graphing the one-to-one

'023 Pet. Reply, pp. 15-16. Petitioner’sNZegv?gzrt]rjéive Exhibit '023 Denning Reply Decl., 145. 33



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

166. As discussed above, Gilhousen865 describes a repeater 210 FIG. 1
-~ 125
(“apparatus™) installed in an airplane that functions both to provide outgoing / ’_
. . . . [ e —
calls from the radiotelephone to the ground base station. and incoming calls { //)

originating from the ground subsystem to the airborne radiotelephone. See Ex.

1009, 2:53-63. Because the repeater is installed in an airplane, it would have been » s
-

S e | MOBRILE SWITCHING

obvious to a POSITA that the repeater is “configured to move relative to Earth.” e ||

105

'023 Denning Decl., 1166.
Gilhousen865, FIG. 1.

023 Pet., Pp. 56, 59;°023 POR, Pp. 51-52;°023 Pet,, Petitioner’'s Demonstrative Exhibit 34
Paper 2, P. 56.. Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

Carucel’s Argument

airplane. Petition at 56: Ex. 1003 f166. Gilhousen865 does not disclose an

apparatus constructed to move with the traffic at a rate of speed which is comparable

to the speed of the traffic as required by the limitation of a “configured to™ in the
context of the entire 023 Patent. See Philips v. A.W.H. Corp.. 415 F.3d 1303. 1313
(Fed. Cir. 2005). An airplane does not move with traffic as it is not bound to
predetermined roads. Lanning Decl. §48. Additionally. an airplane can travel at
speeds up to five hundred miles-per-hour and. as such. does not move with the traffic

at a rate of speed which is comparable to the traffic. See Lanning Decl. J118.

'023 POR, pp. 51-52. Petitioner’s Demonstrative Exhibit 35

Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

52.  Further still. in my opinion. the requirement of “predetermined roads™
VWGO0A's Reply 7o ! g

contradicts the ordinary and customary meaning of the term *traffic.” “Traffic” is

not a term of art. and does not appear to have any specific meaning in the context

of the 023 patent. as evidenced by the various types of traffic described in the

50.  First. I note that the language “bound to predetermined roads™ does
023 patent. And this term had a common and well-known understanding at the

not appear in the cl or in Patent Owner’s proposed construction for time of the "023 patent. For example, dictionaries at the time defined “traffic™ as

“configured to.” Second. it appears that the only support provided by Patent Owner “vehicles moving on a public highway, in the air. or at sea.” EX1036. Oxford

for the addition of “bound to predetermined roads™ into the claim is Mr. Lanning’s Desk Dictionary. 611. Gilhousen865°s airplane certainly meets this definition, And
declaration. But. based on my review. Mr. Lanning’s declaration never states or a POSA would have understood that Gilhousen865°s airplane is a vehicle moving
provides any other support for the contention that “traffic™ is limited to in the air. Therefore. it is my opinion that Patent Owner’s proposed interpretation

predetermined roads.

54.  First. airplanes often travel along predetermined roads. such as during

'023 Denning Reply Decl., 50. taxi. takeoff and landing. See, e.g.. EX1045. FAA Runway Safety, 35 (explaining
that “roadways bounded by ‘zipper’ markings are also used by aircraft™): see also
id.. 32-39 (generally showing airfield boundaries for use by airplanes). Second,

Gilhousen865°s teachings are not unique to an airplane. Rather. Gilhousen865

itioner i ibi '023 Denning Reply Decl., 1152, 54.
'023 Pet. Reply, pp. 16-18. Petitioner SNEteEnv(i)g:;rcaélve Exhibit g ply a9 36



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses a “mobile device”

Gilhousen865 Discloses the Plain and Ordinary Meaning of
“mobile device.”

172. Gilhousen8635 explains that the repeater receives signals (**fixed port
signals™) from the ground base station (“fixed port™). and then *“[t]he signals from
the ground base stations are received by the external antenna of the airborne
subsystem and repeated to the radiotelephones [(“mobile device™)].” Ex. 1009.

3:55-57. Because Gilhousen865 discloses sending the signals to the

'023 Denning Dec., 1172.

55. I maintain that Gilhousen865 discloses the claimed “mobile device”
under its ordinary and customary meaning. EX1003, §9172-73. For example.
Gilhousen865 discloses that its radiotelephone is both movable and that it sends

and receives radiofrequency signals. See, e.g.. EX1009, 2:37-41, 2:27-31. 2:45-52.

3:38-40. Mr. Lanning does not appear to rebut this.

'023 Denning Reply Decl., §55.

Petitioner's Demonstrative Exhibit
Not Evidence
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Gilhousen865, FIG. 2 (annotated).

'023 Pet., pp. 21, 60; '023 Pet. Reply, pp. 18-20;°’023 POR, pp. 52-53. 37



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses a “mobile device”

Carucel’'s Argument

(Petition at 60 citing Ex. 1009 at 3:55-57). While Gilhousen865 does disclose
radiotelephones, Gilhousen865 does not disclose a transmitter configured to transmit
radio frequency signals to a radiotelephone that registers with or is capable of

directly communicating with the cellular network as required by the limitation of a

“mobile device” in the context of the entire *023 Patent. See Philips v. A.W.H. Corp.,

415 F.3d 1303, 1313 (Fed. Cir. 2005).

Petitioner’s Demonstrative Exhibit 38

'023 POR, pp. 52-53. Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses a “mobile device”

Gilhousen865 Discloses “mobile device” Even Under PO’s Proposal

58.  Gilhousen865 discloses that its radiotelephone registers with a base But, even if Gilhousen865 does not explicitly disclose that its

station: “This enables the radiotelephones to search for the strongest pilot signal of radiotelephones register and directly communicate with the cellular network, a

] POSA would have recognized Gilhousen865 as implying this functionality. For
the next cell and register with that base station.” EX1009. 3:57-59: see also id..

example. Gilhousen865 discloses that the radiotelephone operates using the
Abstract. 3:3-10. 4:1-5. Mr. Lanning confirms this understanding. stating that “I

Telecommunications Industries Association/Electronic Industries Association
would say as far as the network is concerned ... the radiotelephone is registered

Interim Standard 95 (TTA/EIA/IS-95), a well-known cellular telephone standard at
with the network ....” EX1040. 334:12-335:5: see also id.. 343:5-9. Additionally.
the time that enabled registration and direct communication with the cellular

Gilhousen865 discloses that traditional aircraft radiotelephones “connect[] with N _ .
network. EX1009, 2:65-3:2: EX1034. 959. Additionally. Gilhousen865 discloses

one of 70-80 radiotelephone base stations. also known as cells, on the ground. _ _ : :
its system 1s a CDMA cellular radiotelephone system, EX1009, 2:13-15, which

The cell to which it connects depends on to which base station the aircraft is Al o oG vt oraml baeet Al i crsiee L

. [ oy i) . . . . . . . -
closest when the call is initiated.” EX1009. 1:17-23. Thus. these radiotelephones Abstract, having antennas that are “identical to typical cell site antennas that are

'023 Denning Reply Decl., 158. '023 Pet. Reply, p. 19.

'023 Pet. Reply, pp. 19-20. Petitioner's Demonstrative Exhibit 39

Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses an “automotive vehicle”

Gilhousen865 Discloses the Plain and Ordinary Meaning of “automotive
vehicle” (Dependent Claim 20)

184. Gilhousen865 discloses that the repeater 210 (“apparatus™) 1s
mounted 1 an awplane (“automotive vehicle”). For example, according to
Webster’s New World Dictionary published i 1993, a vehicle 1s defined as: “any
device or contrivance for carrying or conveying persons or objects, esp. over land
or in space,” and even provides “spacecraft” as an example. Meanwhile, the term
“automotive” 1s defined as “self-moving” or “moving by means of its own
power . Webster, Ex. 1033, 93, 1479. An aurplane, like a car, 1s self-moving
since 1t 1s pushed and moved by 1ts own engine. Thus, “automotive vehicle” was
clearly understood at the time of the *023 patent to include airplanes. Ex. 1009,
2:45-49. Therefore, Gilhousen865 discloses “wherein the vehicle is an

automotive vehicle.”

023 Pet., p. 64. '023 Denning Decl., ﬂ184_ Petitioner's Demonstrative Exhibit 40

Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses an “automotive vehicle”

Carucel’'s Argument

Mr. Denning’s analysis of “automotive vehicle™ 1s flawed as his own example
demonstrates the confusion he has with Claim 19— *wherein the apparatus i1s
conveyed by a vehicle.” Under Mr. Denning’s analysis, there is no distinction
between a “vehicle” and an “automotive vehicle.”” Mr. Denning stated that a
“spacecraft” 1s an example of a vehicle while an automotive vehicle “mov(es] by
means of its own power.” There is no difference. A spacecraft certainly moves by
means of its own power. The doctrine of claim differentiation provides a
presumption that differently worded claims cover different claim scope. Hi-LAN
USA, Inc. v. Apple Inc., 830 F.3d 1374, 1391 (Fed. Cir. 2016). As Patent Owner has
stated, “automotive vehicle” 1s automobile. An awrplane 1s a velicle. To apply
Petitioner and Mr. Denning’s interpretation would violate the presumption of claim

differentiation.

'023 POR, pp. 54-55.

Petitioner's Demonstrative Exhibit 41
Not Evidence



Disputed Issues — Gilhousen865 + Gilhousen390

Gilhousen865 Discloses an “automotive vehicle”

Gilhousen865 discloses “automotive vehicle” even
under Carucel’s Alternative Construction.

62 As discussed above, (Gilhousen865°s teachings are not unique to an incorrect. According to my reading of the claims. claims 19 and 20 define a

airplane. Rather. Gilhousen865 discloses radio telephones on board a moving SENR T e Ao | D A Clle e CE DU TE

. . . L . . because claim 20 recites that “the vehicle [(of claim 19)] is an automotive vehicle.”
vehicle that communicate with a base station via a moving base station system

. . . . Thus. to satisfy the “aufomotive vehicle™ limitation of claim 20, the device must
having an antenna located on the outside of the vehicle. Gilhousen8635 further fy

. . — . . also. by definition. be a “vehicle.” as required by claim 19. I was fully aware of
discloses that “[T]he airborne communication system of the present invention ¥ q Y Y

operates in a similar way to the ground based CDMA radiotelephone system claim differentiation when I prepared my previous declaration. and I understood

discussed in Gilhousen et al.” EX1009, 3:11-13.(THiSiCOnCeptis equaily applicabie that many non-automotive vehicles existed (e.g., wagons, strollers. trailers.

D TinEr TR TSR AL T ST RS TG TIOT E fee triied (hE e o bicycles. etc.) that would satisfy claim 19 without satisfying claim 20. But

Gilhousen865’s airplane satisfies both.

similar benefits as the airplane-based system of Gilhousen865. A POSA would

'023 Denning Reply Decl., 162. '023 Denning Reply Decl., 63.

Petitioner's Demonstrative Exhibit 42

'023 Pet. Reply, pp 20-21. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Gardner

Ito’s MSS is similar to Gardner’s receiver 50
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Gardner, FIG. 1: Ito, FIG. 3 (annotated). Not Evidence '023 Pet., pp. 26-28, 31-34; '023 Pet. Reply, pp. 21-23; '023 POR, pp. 36-37. 43



Disputed Issues — Motivation to Combine

Ito + Gardner

Ito acknowledges the problem of “high speed fading phenomena.”

103. Ito discloses that signals transmitted to a moving device often have
higher error rates due to “high speed fading phenomena.” Id.. 16:49-61.
However, Ito does not specifically describe how such errors can be reduced.
Therefore, a POSITA would have looked to the prior art, such as Gardner, for
determining how to combat the deleterious effects of fading on signals

transmitted to a moving device. As discussed in Section VILE., A POSITA would

'023 Denning Decl., §103.

'023 Pet., pp. 26-27. Petitioner's Demonstrative Exhibit a4

Not Evidence



Disputed Issues — Motivation to Combine

Ito + Gardner

Gardner discloses a solution to the problem of
fading: spatial diverse antennas

104. Like Ito, Gardner discloses a receiver for use in a wireless
communication system. However, Gardner emphasizes the importance of
employing spatially diverse antennas 1n the receiver to reduce the effects of
fading on received signals. See Ex. 1006, 1:15-24. Specifically, Gardner discloses
that “[o]ne of the most useful techniques for improving receiver performance...1s
to use spatial diversity.” Id., 1:15-17. According to Gardner. spatial diversity
reduces the effect of fading encountered by the received signal and provides

“[c]onsiderable performance improvement.” Id.. 1:19-23.

'023 Pet., pp. 26-27. 023 Denning D6C|., ﬂ104' Petitioner's Demonstrative Exhibit 45

Not Evidence



Disputed Issues — Motivation to Combine

Ito + Gardner

Exemplary combination of Ito and Gardner
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'023 Denning Decl., §105; Ito, FIG. 3 and Gardner, FIG. 1 (annotated). Not Evidence '023 Pet., p. 27;'023 Pet. Reply, p. 22. 46



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

Gilhousen390’s receiver is
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Gardner’ FIG. 1; Gi|housen390’ FIG.3 (annotated)_ Not Evidence ‘023 Pet., Pp. 23, 42-45; '023 Pet. Reply, Pp. 23-24; '023 POR, Pp. 37-38.



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

Gardner acknowledges the difficulty of “align[ing] the phases”

the most difficult aspect of the problem 1s determining how to align
the phases. The problem i1s inherently very similar to designing a
phase tracking circuit for coherent demodulation. A circuit or
algorithm must be developed that determines the phase difference
between the two signals at any given time, removes the difference

from one of the two. and then sums the vectors.

Gardner, 1:38-44.

Petitioner's Demonstrative Exhibit 48

'023 Pet., pp. 43-44. Not Evidence



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

Gilhousen390 discloses a solution to the
problem of “align[ing] the phases”

The outputs of receivers 40 and 42 are provided to
diversity combiner and decoder circuitry 48. The diver-
sity combiner circuitry contained within circuitry 48
simply adjusts the timing of the two streams of received
signals into alignment and adds them together. This
addition process may be proceeded by multiplying the
two streams by a number corresponding to the relative
signal strengths of the two streams. This operation can

Gilhousen390, 13:21-28.

Petitioner's Demonstrative Exhibit 49

'023 Pet., PpP. 43-44, 46. Not Evidence



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

Carucel argues FDMA/TDMA is
incompatible with CDMA

signals from a second base station BSS.” (Ex. 1003, ¥ 141). Yet. Mr. Denning’s
Declaration never actually explams why Fig. 3 of Gilhousen390’s components
utilizing CDMA modulation techniques would be applicable to /fo’s components
utilizing  FDMA/TDMA  modulation techniques. Critically, Mr. Denning’s
Declaration fails to even address any compatibility 1ssues that would arise when
trying to implement Gilhousen390’s CDMA functionality into 7o ’s receiver that 1s
designed for a FDMA/TDMA system, much less offer any explanation as to how to
resolve these compatibility 1ssues, or whether there 1s a reasonable expectation of

success 1n light of these compatibility 1ssues. See Lanning Decl. 9 82-83.

Petitioner's Demonstrative Exhibit 50

'023 POR, p. 29. Not Evidence



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

FDMA/TDMA is compatible with CDMA: (1)

system which would have prevented the proposed combination. POR, 37-38. But
[to discloses that “while a FDMA/TDMA technique is employed for radio channels
connecting base stations and mobile base devices as well as mobile base devices

and portable devices, a FDMA or TDMA technique may be used in its place.”

65. In fact, such combinations were well-known 1n the art and should
have been recognized by Mr. Lanning based on his past reliance on a document

describing combined CDMA techniques. In particular, it 1s my understanding that

'023 Denning Reply Decl., 1164-65.

Petitioner's Demonstrative Exhibit 51

'023 Pet. Reply, Pp. 23-24. Not Evidence



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

FDMA/TDMA is compatible with CDMA: (2)

describing combined CDMA techniques. In particular, it 1s my understanding that
Mr. Lanning previously relied on a document entitled “Digital Cellular Land
Mobile Telecommunication Systems” from the International Telecommunication
Union (“ITU™). This document expressly discloses that CDMA can be combined
with both TDMA and FDMA in PCS digital communication RF links. EX1038,
36: EX1035, Lanning Barkan Decl., §67. ITU further discloses several benefits of
combining TDMA . FDMA . and CDMA_ such as “help[ing] mitigate the PCS link
performance degradation caused by multipath propagation conditions™ and

“help[ing] mitigate problems of interference.” EX1038, 33. Mr. Lanning appears to

'023 Denning Reply Decl., {65.

Petitioner's Demonstrative Exhibit 52

'023 Pet. Reply, Pp. 23-24. Not Evidence



Disputed Issues — Motivation to Combine

lto + Gardner + Gilhousen390

FDMA/TDMA is compatible with CDMA: (3)

The composite CDMA/TDMA (CCT) system provides an architecture that is optimuzed for PCS, nhlizing specific
benefits of FDMA TDMA_ and CDMA technologies to provide mmltiple user access to the PCS network.

The svstem employs direct sequence spread spectrum (DSSS) with TDMA FDMA A and CDMA for PCS digital
commumications BF links The use of the combined technologies wall:

—  help mitigate the PCS link performance degradation caused by mmltipath propagation condifions experienced in
typical mobile PCS environments.

—  help mmutigate problems of interference with OFS users near the PCS operating area.

The technology can-

—  accommodate the full range of mobile handover conditions, including those at freeway speed;

ITU, '023 EX1038, p. 33.

Petitioner’s Demonstrative Exhibit 53

'023 Pet. Reply, Pp. 23-24. Not Evidence



Disputed Issues — Motivation to Combine

Gilhousen865 + Gilhousen390

Gilhousen865’s system is

similar to Gilhousen390'’s Gilhousen390’s System
System T% ;l_ RNO‘M\ i EgLiEglh';Eos-rHER
SYSTEM
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Gilhousen865’'s System

Petitioner's Demonstrative Exhibit 54

Gilhousen865, FIG. 1; Gilhousen390, FIG.1. Not Evidence '023 Pet., pp. 44, 51-56; '023 Pet. Reply, pp. 24-25; '023 POR, pp. 39-41.



Disputed Issues — Motivation to Combine

Gilhousen865 + Gilhousen390

Gilhousen865’s system suffers from a well-known fading problem

159. Deleterious effects on wirelessly-transmitted signals, such as fading,
mterference, and other degradations to signal quality were well-known at the time
of the "023 patent. For example, as I discussed in Section VILE, Calhoun

disclosed the effect of multipath fading. In addition, Mottl proposed a statistical

'023 Denning Decl., 1159.

Petitioner's Demonstrative Exhibit 55

'023 Pet., P. 53. Not Evidence



Disputed Issues — Motivation to Combine

Gilhousen865 + Gilhousen390

Gilhousen390 discloses a solution
to the fading problem

associated with moving vehicles. See, e.g.. Ex. 1007, Fig. 1. Specifically,
Gilhousen390 explains that fading. a common negative effect a signal quality in
wireless transmissions, can be especially profound with respect to signals
transmitted to/from a vehicle. /d., 3:17-22. In order to counter the negative effects
of fading, Gilhousen390 describes employing various configurations to achieve

signal diversity at the receiver. In one such example, Gilhousen390 describes

'023 Denning Decl., 1160.

Petitioner's Demonstrative Exhibit 56

'023 Pet., P. 53-54, Not Evidence



Carucel’s Argument

Disputed Issues — Motivation to Combine

Gilhousen865 + Gilhousen390

'023 POR, p. 39.

A POSITA would not have been motivated to combine Gilhousen390’s
CDMA signal diversity configurations with Gilhousen865°s airborne repeater
because the combination would suffer from the same issues that the Gilhousen865
mvention was attempting to overcome— [ T|he aircraft radiotelephone system does
not perform hand-offs . . . . [and] results mn the call from the aircraft radiotelephone
being dropped when the aircraft reaches the limit of the cell's coverage.” Ex. 1009
at 36-41. Critically, Gilhousen390’s CDMA signal diversity configurations will not
work 1f employved on Gilhousen865°s high speed airborne repeater, because
Gilhousen390’s CDMA signal diversity configuration cannot mcrease the power of
Gilhousen865’s airborne repeater fast enough to compensate for the transmutted
signal fading that 1s occurring on the connection with the base station due to the high
speed of Gilhousen865 s airborne repeater. /d. at Y 134-138. Therefore, with this

combination, any calls in progress will be dropped because handovers cannot occur.

Id.

Petitioner's Demonstrative Exhibit
Not Evidence

57



Disputed Issues — Motivation to Combine

Gilhousen865 + Gilhousen390

VWGO0A's Reply

68. I further note that Patent Owner’s argument appears to be based on a

the speed of the aircraft. POR, 39-41. But Patent Owner’s argument overlooks that presumed rate of speed of an airplane (e.g., “500 miles-per-hour™)*. POR. 40. This

Gilhousen865°s communication system is a CDMA communication system that .. : .
- - speed seems significantly exaggerated to me. Gilhousen865 discloses that the

uses a “CDMA-type radiotelephone.” EX1009, 2:13-15. 2:46-52. As such. _ _ _ _
P P airborne based subsystem could be “in a small aircraft.” EX1009, 2:56-59. Mr.

Gilhousen865’s CDMA communication system would have considered the power

control and other features of CDMA systems to operate in its preferred from before the earliest filing date of the 023 patent suggesting that small aircraft,

environment — on a plane.

such as a Cessna, available around the time of the "023 patent were capable of far

023 Denning Reply Decl., 167. lower speeds (e.g., “31 knots” (~36 MPH)) than suggested by Patent Owner. See

EX1037, Cessna, 0069. This speed 1s even less than the “50 MPH” average speed

of a vehicle deemed acceptable by Mr. Lanning. EX2100, 9118. Thus,

'023 Denning Reply Decl., 168.

Petitioner's Demonstrative Exhibit 58

'023 Pet. Reply, Pp. 24-25. Not Evidence



'023 Patent — All Elements Disclosed or Obvious

IPR2019-01103 ('023 Patent) — Claim 11

11. An apparatus configured to move relative to Earth, the
apparatus comprising:

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

RRE

Petitioner's Demonstrative Exhibit 59

'023 Pet., P. 7;°'023 DlI., P. 30. Not Evidence



IPR2019-01102
'"7/01 Patent

Petitioner’s Demonstrative Exhibit

60



Instituted Grounds

IPR2019-01102 ('701 Patent)

Claim(s) References
Ground 1 10, 15-18, 31, 33-35 Ito (EX1005) and Gardner (EX1006)
Ground 2 10, 15-18, 31, 33-35 Gilhousen865 (EX1009) and Gilhousen390 (EX1007)

701 Pet., Paper 2, p. 6; '701 DI., Paper 7, p. 28.

Petitioner's Demonstrative Exhibit
Not Evidence

61



'023 Patent vs. '701 Patent

IPR2019-01103 ('023 Patent) — Claim 11

11. An apparatus configured to move relative to Earth, the
apparatus comprising:

IPR2019-01102 ('701 Patent) — Claim 10

10. A movable base station configured to move relative to

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

IPR2019-01103 (023 Patent) — Claim 17

17. An apparatus in accordance with claim 11, further
comprising a controller configured to align and combine the
received radio frequency signals.

n
>

Earth, the movable base station comprising:

a plurality of spatially separated antennas;

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas;

a controller configured to align and combine the received
fixed port signals; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

Petitioner's Demonstrative Exhibit

Not Evidence

62



'701 Patent — Other Independent Claims

IPR2019-01102 ('701 Patent) — Claim 10

10. A movable base station configured to move relative to
Earth, the movable base station comprising:

a plurality of spatially separated antennas;

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas;

a controller configured to align and combine the received
fixed port signals; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed
port signals.

701 Patent — Claim 31

31. A movable base station configured to move relative to
Earth, the movable base station comprising:

a plurality of spatially separated antennas;

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and;

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed

port signals, the radio frequency signals transmitted

within time slots of time-division multiplex channels.

Petitioner's Demonstrative Exhibit

701 Patent, EX1001, Claims 10, 31.

Not Evidence
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'023 Patent and '701 Patent

All Elements Disclosed or Obvious

IPR2019-01103 ('023 Patent) — Claim 11

10. An apparatus comprising:

a plurality of spatially separated antennas; and

fixed port through the plurality of spatially separated
antennas; and

a receiver configured to receive fixed port signals from a

L LKL

signals.

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port

701 Pet., Paper 2, p. 6; '701 DI., Paper 7, p. 28.

RERLY

IPR2019-01102 (701 Patent) — Claim 31

11. A movable base station configured to move relative to
Earth, the movable base station comprising:

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas;

a controller configured to align and combine the received
fixed port signals; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

Petitioner's Demonstrative Exhibit

Not Evidence
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IPR2019-01105
'543 Patent

Petitioner’s Demonstrative Exhibit



Instituted Grounds

IPR2019-01105 ('543 Patent)

Claim(s) References
Ground 1 285132  19-21, 23,26, 44, 146 (EX1004) and Paneth (EX1005)
Ground 2 13, 25, 45, 55 Ito, Paneth, and Gilhousen390 (EX1006)
Ground 3 18, 49 Ito, Paneth, and Gardner (EX1007)
Ground 4 54 Ito, Paneth, and Forssen (EX1008)

Petitioner's Demonstrative Exhibit 66

'543 Pet., Paper 2, p. 7; '543 DI, Paper 8, pp. 7, 28. Not Evidence



'023 Patent vs. '543 Patent

IPR2019-01103 ('023 Patent) — Claim 11

11. An apparatus configured to move relative to Earth, the
apparatus comprising:

IPR2019-01105 ('543 Patent) — Claim 10

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

\ 4

10. An apparatus comprising:

a plurality of spatially separated antennas;

a receiver configured to receive, through the plurality of
spatially separated antennas, a plurality of cellular signals
from a plurality of base station interface circuits; and

a transmitter configured to transmit a mobile device radio
frequency signal to a mobile device moving relative to Earth
while the apparatus is moving relative to the plurality of base
station radio interface circuits and relative to Earth, the
mobile device radio frequency signal including data
extracted from the cellular signals.

Petitioner's Demonstrative Exhibit

Not Evidence
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'543 Patent — Other Independent Claims

'543 Patent — Claim 10

10. An apparatus comprising:

a plurality of spatially separated antennas;

a receiver configured to receive, through the plurality of
spatially separated antennas, a plurality of cellular signals
from a plurality of base station interface circuits; and

a transmitter configured to transmit a mobile device radio
frequency signal to a mobile device moving relative to Earth
while the apparatus is moving relative to the plurality of base
station radio interface circuits and relative to Earth, the
mobile device radio frequency signal including data
extracted from the cellular signals.

e Claim 44 mirrors Claim 10
e Claim 52 mirrors Claim 21

'543 Patent — Claim 21

21. An apparatus comprising:

a plurality of spatially separated antennas;

a first receiver configured to receive, through the plurality of spatially
separated antennas, a cellular signal transmitted from a base station
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a
mobile device moving relative to Earth while the apparatus is moving
relative to the base station radio interface circuit and in the same
direction as the mobile device, the mobile device signal including data
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the
plurality of spatially separated antennas, another cellular signal to the
base station radio interface circuit while the apparatus is moving
relative to the base station radio interface circuit and relative to Earth,
the another cellular signal including other data extracted from the
another mobile device signal.

Petitioner's Demonstrative Exhibit

'543 Pet., Paper 2, pp. 33-67.

Not Evidence
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Undisputed Issues

Previously

Addressed

for the '023
Patent?

Ito Discloses the Apparatus Moving Relative to Earth and Base Station V

Radio Interface Circuits
(See Slides 8, 10; '543 Pet., Paper 2, p. 33-38)

Ito Discloses a Receiver Configured to Receive a Plurality of Cellular
Signals

(See Slides 9-10; '543 Pet., Paper 2, p. 38-47)

IPR2019-01105 ('543 Patent)

Ito Discloses a Transmitter Configured to Transmit a Radio Frequency
Signal Including Data from the Cellular Signals S/

(See Slide 13; '543 Pet., Paper 2, p. 47-51)

Paneth Discloses a Plurality of Spatially Separated Antennas

Ito Discloses a Second Receiver and Second Transmitter

SRIRIR

Petitioner's Demonstrative Exhibit 69

'543 POR, Paper 16, iii. Not Evidence



Paneth Discloses a Base Station Having a Plurality of Spatially Separated Antennas
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EX1005, Paneth, FIG. 2 (annotated);
Petitioner's Demonstrative Exhibit Pet. 21. 70

'543 Pet., Paper 2, pp. 20-23, 29-38. Not Evidence



Ito + Paneth Disclose Communications Using a Plurality of Spatially Separated

Antennas
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betitioner's Demonstrative Exhibit EX1004, Ito, FIG. 3; EX1005, Paneth, FIG. 2 (annotated); Pet. 31. -

'543 Pet., Paper 2, pp. 29-38. Not Evidence



L L 4K

'543 Patent — Claim 10

10. An apparatus comprising:

a plurality of spatially separated antennas;

a receiver configured to receive, through the plurality of
spatially separated antennas, a plurality of cellular signals
from a plurality of base station interface circuits; and

a transmitter configured to transmit a mobile device radio
frequency signal to a mobile device moving relative to Earth
while the apparatus is moving relative to the plurality of base
station radio interface circuits and relative to Earth, the
mobile device radio frequency signal including data
extracted from the cellular signals.

e Claim 44 mirrors Claim 10
e Claim 52 mirrors Claim 21

R

'543 Patent — All Elements of Clams 10 & 44 Disclosed or Obvious

'543 Patent — Claim 21

21. An apparatus comprising:

a plurality of spatially separated antennas;

a first receiver configured to receive, through the plurality of spatially
separated antennas, a cellular signal transmitted from a base station
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a
mobile device moving relative to Earth while the apparatus is moving
relative to the base station radio interface circuit and in the same
direction as the mobile device, the mobile device signal including data
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the
plurality of spatially separated antennas, another cellular signal to the
base station radio interface circuit while the apparatus is moving
relative to the base station radio interface circuit and relative to Earth,
the another cellular signal including other data extracted from the
another mobile device signal.

Petitioner's Demonstrative Exhibit

'543 Pet., Paper 2, pp. 33-67.

Not Evidence




Ito’s MSS Discloses the “Second Receiver’” and the “Second Transmitter”
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Petitioner's Demonstrative Exhibit 73

'543 Pet., Paper 2, pp. 55-65; EX1004, Ito, FIG. 3 (annotated). Not Evidence



'543 Patent — All Elements of Claims 21 & 52 Disclosed or Obvious

'543 Patent — Claim 21

21. An apparatus comprising:

a plurality of spatially separated antennas;

a first receiver configured to receive, through the plurality of spatially
separated antennas, a cellular signal transmitted from a base station
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a
mobile device moving relative to Earth while the apparatus is moving e Claim 52 mirrors Claim 21
relative to the base station radio interface circuit and in the same
direction as the mobile device, the mobile device signal including data
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the
plurality of spatially separated antennas, another cellular signal to the
base station radio interface circuit while the apparatus is moving
relative to the base station radio interface circuit and relative to Earth,
the another cellular signal including other data extracted from the
another mobile device signal.

SRR R LY

Petitioner's Demonstrative Exhibit 74

'543 Pet., Paper 2, pp. 51-67. Not Evidence



Disputed Issues

|. Claim Construction
A. Mobile Device (See slides 18-22)

Il. Ito + Paneth
A. Ito discloses a “mobile device” (See slides 28-31)

lI1. Motivation to Combine
A. Ito + Paneth
B. Ito + Paneth + Gilhousen390
C. Ito + Paneth + Gardner

Petitioner's Demonstrative Exhibit 75

'543 Pet. Reply, Paper 19, p. i; '543 Sur-Reply, Paper 22, p. ii. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth

Ilto’s MSS is similar to Paneth’s receiver 50
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'543 Pet., Paper 2, pp. 29-32, 38-47; EX1005, Paneth, ” - FIG 3
Petitioner's Demonstrative Exhibit 76

FIG. 2 (annotated); EX1004, Ito, FIG. 3 (annotated). Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth

Ito acknowledges the problem of “high speed fading phenomena.”

signals from diverse directions. Section VILE. In view of this understanding and in
view of Ito’s disclosed goal of reducing the effects of fading—e. g.. disclosing that
signals transmitted to a moving device often have higher error rates due to “high
speed fading phenomena.” Ito. 16:49-61—a POSITA would have looked to the

prior art, such as Paneth, for determining how to combat the deleterious effects of

fading incumbent on signals transmitted to a moving device. Section VILE.

Petitioner's Demonstrative Exhibit 77

EX1002, Ding Decl., §106; '543 Pet., Paper 2, p. 29. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth

Paneth discloses solution to the problem of fading:
spatial diverse antennas

107. Paneth describes the use of a plurality of spatially diverse antennas.
Paneth explains that its “system is provided with spatial diversity by using a
plurality of antennas selectively spaced from each other to provide relatively high
signal reception despite signal fading.” Paneth. Abstract. 1:33-36. “Receive[r]
diversity is provided by multiple receive antennas and multiple modems.” Id..

71:34-36. Paneth explains that “[t]he diversity system is capable of adding three

branch diversity over the subscriber to base and the base to subscriber paths.” Id..

71:66-63.

Petitioner's Demonstrative Exhibit 78

Ding Decl., EX1002, 1107; '543 Pet., Paper 2, pp. 29-30. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth

Carucel’'s Expert’'s Admission

benefits of using spatially separated antennas mm moving vehicles. Indeed. PO's
expert Mr. Lanning even explammed nmiltipath fading was a well-known and
obvious problem affecting communications with vehicles and that many companies

were working on solutions to rectify these 1ssues:

A: Those were important issues that were being worked on by many
different companies that spent a lot of money on frving to develop

the tyvpe af receivers that could be more reliable in CDMA networks

i the 1995 time frame.

See EX1032, 262:18-22; see also EX1026, YY38-39 (describing Calhoun's

teachings of implementing spatially diverse antennas in a moving velacle).

Petitioner's Demonstrative Exhibit 79

'543 Pet. Reply, Paper 19, pp. 16-17. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth

A
Exemplary combination of Ito and Paneth U R A i . . 3a
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Petitioner's Demonstrative Exhibt  =X1004, 10, FIG. 3; EX1005, Paneth, FIG. 2 (annotated); Pet. 31. 20

'543 Pet., Paper 2, pp. 29-38; Pet. Reply, pp. 18-19. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth + Gilhousen390

A POSITA would have been motivated to incorporate the CDMA
communication protocol into the mobile base device MSS to aid in increasing

spectral efficiency. Ding, §180. For example. Gilhousen explains that “*[a]lthough

other techniques such as time division multiple access (TDMA). frequency

It would have been obvious for the
S gn als received by Ito’'s MSS from division multiple access (FDMA) and AM modulation schemes such as amplitude
the BSS to be CDMA Slgnals companded single sideband (ACSSB) are known. CDMA has significant

advantages over these other techniques.” Gilhousen, 1:17-22. “In using CDMA
communications. the frequency spectrum can be reused multiple times thus
permitting an increase in system user capacity. The use of CDMA results in a
much higher spectral efficiency than can be achieved using other multiple access

techniques.” Id.. 1:37-42. Paneth also recites that it is desirable to increase spectral

Petitioner's Demonstrative Exhibit 81

'543 Pet., Paper 2, p. 76. Not Evidence



Disputed Issues — Motivation to Combine

Ito + Paneth + Gilhousen390

Carucel argues FDMA/TDMA is
iIncompatible with CDMA

interfaces use different technology.” As explained by Mr. Lanning. “these
compatibility issues prohibit /7o s pre-existing base stations (BSS) from transmitting
CDMA signals and further prohibit I7o s mobile base stations (MSS) from receiving

CDMA signals. as Petitioner proposes.” Lanning Decl. 137. Critically. neither the

Petition nor Dr. Ding’s Declaration even acknowledge any compatibility issues that
would arise when trying to implement Gilliousen390’s CDMA functionality into
either the pre-existing base stations (BSS) or the mobile base unit (MSS) of J7o that
are designed for a FDMA/TDMA system. much less offer any explanation as to how
to resolve these compatibility 1ssues. or whether there 1s a reasonable expectation of

success 1n light of these compatibility issues. Instead. the Petitioner attempts to

FDMA/TDMA is compatible with CDMA for
the same reasons discussed for the '023
patent.

See Slides 51-53; Ding Reply Decl., EX1026, 1149-61; '543 Pet.
Reply, Paper 19, pp. 20-24.

Petitioner's Demonstrative Exhibit

'543 POR, Paper 16, pp. 24-25. Not Evidence
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Disputed Issues — Motivation to Combine

Ilto + Paneth + Gardner

Carucel’'s Argument

As an nitial matter, Petitioner’s contention that “PO has not provided any
rationale indicating why a POSA would not have combined these references”!* is
simply unfounded. Contrary to Petitioner’s assertion, Patent Owner set forth various
reasons why a POSITA would not have been motivated to combine /fo and Paneth
with Gardner. See POR at 35. For example, Patent Owner provides that a “POSITA
would not have been motivated to combine /fo and Paneth with Gardner because
Gardner does not provide any guidance on how its device can be used for the
different types of cellular networks (1.e., CDMA, FDMA or TDMA).” Id. As Mr.
Lanning explained “[w]ithout this guidance, a POSITA would need to design and
try multiple implementations and significant experimentation to make Gardner

operate for any of these MA methods.” Ex. 2100, 9142. Therefore, a POSITA would

VW'’s Reply

PO does not argue that combining Ito, Paneth, and Gardner would result in
an inoperable system or that a POSA would be discouraged from forming this
combination. As acknowledged by Mr. Lanning, a POSA would simply need to be
careful when combining these teachings. See EX1032, 272:11-273:7. In this
manner, PO has not provided any rationale indicating why a POSA would not have
combined these references. Thus, PO does not rebut the explicit rationale provided
in the Petition explaining why a POSA would have been motivated to combine

Gardner with Ito and Paneth. See Pet., 77-81: EX1026, §62-64.

'543 Pet., Paper 2, pp. 77-81.

'543 PO Sur-Reply, Paper 22, p. 17.

'543 Pet. Reply, Paper 19, pp. 24-25.

Petitioner's Demonstrative Exhibit

Not Evidence

83



IPR2019-01101
'004 Patent

Petitioner’s Demonstrative Exhibit
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Instituted Grounds

IPR2019-01101 ('904 Patent)

Claim(s) References
Ground 1 |22, 23, 28-35, 40, 50, and 51 Gilhousen865 (EX1005) and Gilhousen390 (EX1006)
Ground 2 | 22, 23, 28, 29, 32-35, 40, 50, 51 | Vercauteren (EX1007) and Forssen (EX1008)
Ground 3 |30, 31 Vercauteren, Forsseén, and Gilhousen390
Ground 4 |56 Gilhousen865
Ground 5 |57-59 Gilhousen865 and Gilhousen390
Ground 6 |56 Vercauteren
Ground 7 |57, 58 Vercauteren and Gilhousen390
Ground 8 |59 Vercauteren, Gilhousen390, and Forssén

*Grounds 4-8 were originally numbered Grounds 1-5 in IPR2019-01573
'904 First Pet., pp. 5-6; '904 First DI., p. 20; 904 Second Pet., p. 6; '904 Second DI., p. 20. Petitioner's Demonstrative Exhibit

Not Evidence

85



'023 Patent vs. '904 Patent

IPR2019-01103 ('023 Patent) — Claim 11

11. An apparatus configured to move relative to Earth, the
apparatus comprising:

IPR2019-01101 (904 Patent) — Claim 22

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed port
signals.

.
>

22. An apparatus adapted to move in accordance with a
movement of a mobile unit moving relative to a plurality of
fixed radio ports, the apparatus comprising:

a receiver adapted to receive a plurality of signals, each of
the plurality of signals transmitted from each of the plurality
of fixed radio ports within a frequency band having a lower
limit greater than 300 megahertz;

a transmitter adapted to transmit, within the frequency band,
a resultant signal to the mobile unit in accordance with at
least one of the plurality of signals; and

a processor adapted to maximize an amount of transferred
information to the mobile unit by evaluating a quality of each
of the plurality of signals transmitted from the plurality of
fixed radio ports.

Petitioner's Demonstrative Exhibit

Not Evidence
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'904 Patent — Independent Claims 22, 34, and 50

'904 Patent — Claim 22 '904 Patent — Claim 34 '904 Patent — Claim 50

22. An apparatus adapted to move in accordance
with a movement of a mobile unit moving relative to
a plurality of fixed radio ports, the apparatus
comprising:

a receiver adapted to receive a plurality of signals,
each of the plurality of signals transmitted from each
of the plurality of fixed radio ports within a frequency
band having a lower limit greater than 300
megahertz;

34. An apparatus adapted to move in accordance
with a movement of a plurality of mobile units
moving relative to a plurality of fixed radio ports at a
velocity greater than a relative velocity of movement
between each of the mobile units of the plurality of
mobile units, the apparatus comprising:

50. A method of providing a communication link
between a communication network and a mobile
unit having a motion relative to a plurality of fixed
ports, wherein the plurality of fixed ports are
communicatively coupled to the communication
network, the method comprising the steps of:

a first radio interface adapted to communicate with
the plurality of fixed radio ports in a frequency band,

moving a movable base station in accordance with
the motion of the mobile unit;

a transmitter adapted to transmit, within the
frequency band, a resultant signal to the mobile unit
in accordance with at least one of the plurality of
signals; and

a second radio interface adapted to communicate
with the plurality of mobile units in the frequency
bandwidth, the frequency having a lower limit
greater than 300 megahertz; and

a processor adapted to maximize an amount of
transferred information to the mobile unit by
evaluating a quality of each of the plurality of signals
transmitted from the plurality of fixed radio ports.

a processor adapted to establish a communication
link between the plurality of mobile units and at least
one of the plurality of fixed radio ports based on a
plurality of signal quality indicators, each of the
signal quality indicators corresponding to each of a
plurality of transmitted signals transmitted from the
plurality of fixed radio ports.

receiving a plurality of signals at the movable base
station, each of the plurality of signals transmitted
from each of the plurality of fixed radio ports within a
frequency band having a lower limit greater than
300 megahertz;

transmitting, within the frequency band, a resultant
signal to the mobile unit in accordance with at least
one of the plurality of signals; and

Independent claims 22, 34, and 50 recite similar claim elements

'904 patent, Claims 22, 34, 50; '904 First Pet., Appendix A.

Petitioner's Demonstrative Exhibit
Not Evidence

maximizing an amount of transferred information to
the mobile unit by evaluating a quality of each of the
plurality of signals transmitted from the plurality of
fixed radio ports.
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'904 Patent — Independent Claim 56

'904 Patent — Claim 56

56. A method of providing a communication connection
between a communication network and a plurality of
mobile units having a motion relative to a plurality of fixed
ports, wherein the plurality of fixed ports are
communicatively coupled to the communication network,
the method comprising the steps of:

establishing a first communication link between the
plurality of mobile units and a first fixed port of the plurality
of fixed ports through a movable base station having a
motion in accordance with the motion of the mobile units;
and

simultaneously handing off the plurality of mobile units to
a second fixed port of the plurality fixed ports.

EX1001, '904 patent, Claim 56; '904 Second Pet., 26-37. Petitioner's Demonstrative Exhibit 88

Not Evidence



Undisputed Issues

Previously
IPR2019-01101 (904 Patent) Addressed for
the '023 Patent?

Gilhousen865 + Gilhousen390 Discloses a Receiver Adapted to Receive a Plurality

of Signals from a Plurality of Fixed Radio Ports
(See Slide 15; '904 First Pet., p. 34-38)

Gilhousen865 + Gilhousen390 Discloses a Transmitter Adapted to Transmit a Signal

to the Mobile Unit
(See Slide 16; '904 First Pet., p. 38-40)

Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to Maximize an
Amount of Transferred Information to the Mobile Unit

Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with
a Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports

Vercauteren + Forssén Discloses a Transmitter Adapted to Transmit a Signal to the
Mobile Unit

(L& K
<> < [ &

'904 POR, Paper 16, ii-v. Petitioner's Demonstrative Exhibit 89
Not Evidence



Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to

Maximize an Amount of Transferred Information to the Mobile Unit

Gilhousen390

OR;:n:évc_r 4; will st :!w strc:;gthtif an:; recepiiﬂr: V Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to
Y o o . . .

e (EES— ;{;E;m;:l‘:;af;m:;t; i Maximize an Amount of Transferred Information to the Mobile Unit
ceived signals. Receiver 44 provides a signal sirength
signal to control processor 46 indicative of the strongest
signals and relative time relationship.

Processor 46 provides signals 1o control digital data
receivers 40 and 42 for each to process a different one of
the strongest signals. On occasion another cell-site % w0 e
transmitted pilot signal is of greater signal strength than TN £ E‘@ -
the current cell-site signal strength. Control processor e o NAAGER " se
46 then would generate a control message for transmis- e \ 52 - =L DIVERSITY
sion to the system controller via the current cell-site - o [rceen}— [ nciiten | oo
requesting a transfer of the call to the cell-site corre- . : SELECTOR 2 £ J -
spanding to the stronger pilot signal. Receivers 40 and ) oacoect| SUBSYSTEM fhuaioa *oata L
42 may therefor handle calls through two different . B s . ” —F— GATABAND
cell-sites. = / ) . . R

The outputs of receivers 40 and 42 are provided to B acstven —— © i S
diversity combiner and decoder circuitry 48, The diver- rrocesor [~ [setzcron
sity combiner circuitry contained within circuitry 48 SUBSYSTEM Pad Ly 22
simply adjusts the timing of the two streams of received | [ Thower | AN
signals into alignment and adds them together. This FG.4 =0 e
addition process may be proceeded by multiplying the FIG. 2
two streams by a number corresponding to the relative
signal strengths of the two streams. This operation can Gilhousen865, FIG. 4 (annotated). Gilhousen390, FIG. 2 (annotated)
be considered a maximal ratio diversity combiner. The o '
resulting combined signal stream is then decoded using
a forward stream error detection decoder also con-
tained within circuitry 48.

Petitioner's Demonstrative Exhibit 90

'904 First Pet., pp. 40-45. Gilhousen390, 13:4-32. Not Evidence



Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with

a Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports

V Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with a
Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports

Vercauteren

A third important class of environments is covered by the
relay stations RRS coupled to the fixed level FL through
‘mobile’ radio links MT'GCRN. Such roaming relay siations
RRS can be used to cover for instance public transport media
or more generally any transport medium carrying a plurality
of mobile terminal users. To fix ideas, one such transport
medium, a train, is hereafter described in further detail.

The terrestrial mobile radio network TMRN adapted to
serve hand-held terminals TMT, DMT would provide an
unviable solution if these terminals were situated on the train
and had to communicate directly with fixed relay stations
FFRS or fixed base stations FBS. However, through its
generic structure, the present mobile network MCN allows
the traffic of these latter mobile terminals to be concentrated
via a high power roaming relay station RRS mounted on the
train and coupled to the fixed level FL via a specific type of
relay link. In the present case the latter link has to be a
mobile radio link within MTGCRN.

Vercauteren, 16:47-64.

Mohile Units =

Petitioner's Demonstrative Exhibit

'904 First Pet., pp. 61-63.

Not Evidence

RS4 FBS2
A\ =
RSS d,.—""'
FBS3
RS6 D
A

Vercauteren, FIG. 2 (annotated).
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Vercauteren + Forssén Discloses a Transmitter Adapted to Transmit

a Signal to the Mobile Unit

V Vercauteren + Forssén Discloses a Transmitter
Adapted to Transmit a Signal to the Mobile Unit

Communication

Petitioner’s Expert, Dr. Ding e . E, ! [T]] 4

FILTERS

247, A POSITA would have understood that a transmatter such as that

described in Forssén would enable the relay station of Vercauteren to “transmir ...

a resultant signal to the mobile unit in accordance with at least one of the plurality

A T PONER 54 54 PONER
| ) ALLOGATION
of signals. ",

ALLOCATION

ES 52 seo | 2] [
'904 First Ding Decl., 1247. FBs3 . J

] 4
A DATA FOR

S
JATA FOR
MIBILE 2 HOBILE T

Vercauteren, FIG. 2 (annotated). Forssén, FIG. 3.

y : Petitioner’s Demonstrative Exhibit
904 First Pet., pp. 66-69. Not Evidence 92



Disputed Issues

|. Claim Construction
A. Mobile Unit (See slides 18-22)

II. Gilhousen865 + Gilhousen390
A. Gilhousen865 discloses a “mobile unit” (See slides 37-39)

B. Gilhousen865 discloses an “apparatus adapted to move in accordance with a movement
of a mobile unit” (Similar issue discussed in slides 34-36)

C. Gilhousen865/Gilhousen390 disclose “a transmitter adapted to transmit, within the
frequency band, a resultant signal to the mobile unit”

D. Gilhousen865 discloses “simultaneously handing off the plurality of mobile units to a
second fixed port of the plurality fixed ports”

E. Gilhousen865/Gilhousen390 disclose “wherein the processor is further adapted to
determine a best fixed radio port”

'904 Pet. Reply, Paper 22, pp. i-ii; '904 POR, Paper 19, pp. ii-V. Petitioner's Demonstrative Exhibit 93

Not Evidence



Disputed Issues

lIl. Vercauteren + Forssén
A. Vercauteren discloses a “mobile unit”

B. Vercauteren/Forssén disclose an “apparatus adapted to move in accordance with a
movement of a mobile unit”

C. Vercauteren/Forssén disclose a “processor adapted to ... evaluat[e] a quality of each of
the plurality of signals transmitted from the plurality of fixed radio ports”

D. Vercauteren discloses “simultaneously handing off the plurality of mobile units to a second
fixed port of the plurality fixed ports”

V. Motivation to Combine
A. Gilhousen865 + Gilhousen390 (See slides 54-58)
B. Vercauteren + Forssén
C. Vercauteren + Gilhousen390
D. Vercauteren + Gilhousen390 + Forssén

'904 Pet. Reply, Paper 22, pp. i-ii; '904 POR, Paper 19, pp. ii-v. Pefitioner's Demonsirative Exhibit 94

Not Evidence



Gilhousen865 Discloses an “apparatus adapted to move in

accordance with a movement of a mobile unit”

Carucel’s Argument

However, Gilhousen865 does not disclose or imply any apparatus (1e., a
moving base station) that 1s constructed to move with the traffic at a rate of speed
which 1s comparable to the speed of the traffic as required by the limitation of a
“adapted to™” 1 the context of the entire "904 Patent and as previously construed by
the civil court. See supra Section IV.C. An airplane does not move with traffic as it
is not bound to predetermined roads. See Lanning Decl. 99174-175. Traffic or rate
of speed of traffic, as used in the 904 Patent and construed by the civil court, 1s
referring to “an automotive vehicle traveling on a roadway.” not “airplane traffic”
as alleged by Petitioner. (Ex. 1001, 6-10). Additionally, an airplane can travel at
speeds up to five hundred miles-per-hour and. as such. does not move with the traffic
at a rate of speed which 15 comparable to the traffic. Jd at 9175, Put sumply.
Petitioner has failed to account for the construction of the term “adapted to™ as set
forth by the civil court and further supported by the "904 Patent specification—
“constructed to move with the traffic at a rate of speed which 1s comparable to the

speed of the traffic.”

Petitioner’s Demonstrative Exhibit 95

'904 POR, Paper 19, p. 44. Not Evidence



Gilhousen865 Discloses an “apparatus adapted to move in

accordance with a movement of a mobile unit”

VWGo0A's Expert, Dr. Ding

Farst, I
note that Mr. Lanning never states or provides any other support that “traffic™ 1s
limited to predetermined roads. This 1s actually inconsistent with the "904
specification, which discloses embodiments where the movable base station moves
relative to other types of traffic, mcluding “pedestrian traffic.” See, e g, EX1001,
2:39-42 (“In the hierarchal cell structure. the low tier. small cells, e 2. on the order
of 100 feet in diameter, accommodate low speeds. The low speed 15 mostly
pedestrian traffic and other traffic moving at speeds below 30 mules per hour.™),

3:35-39, 4:48-51.

The term “traffic” also had a
common and well-known understanding at the time of the "904 patent. For
example_ dictionaries at the time defined “traffic™ as “vehicles moving on a public
highway, in the air, or at sea.™ EX 1032, Oxford Desk Dictionary, 611.
Gilhousen8657s airplane certainly meets this definition. And a POSA would have
understood that Gilhousen865°s airplane 1s a vehicle moving m the air. Therefore,
it 1s my opinion that Mr. Lanning’s proposed interpretation of “traffic” 1s incorrect

and unduly limiting.

'904 First Pet., Paper 2, pp. 32-33; '904 Pet. Reply, Paper 22, pp. 11-13.

'904 Ding Reply Decl., EX1030, 126.

'904 Ding Reply Decl., EX1030, 127.

Petitioner’s Demonstrative Exhibit
Not Evidence
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Gilhousen865 and Gilhousen390 Disclose “a transmitter adapted to

transmit, within the frequency band, a resultant signal to the mobile unit”

Carucel’s Argument VWGoA's Expert, Dr. Ding
Crntically, as illustrated above by Patent Owner’s Demonstrative Figure 2, But Mr. Lanning does not consider the
Gilhousen390 does not disclose or imply any apparatus (1.e.. a2 moving base station) combination of Gilhousen865 and Gilhousen390. Rather, Mr. Lanning incorrectly
that comprises a transmitter “adapted to transmut, within the frequency band. a asserts that I rely on Gilhousen390 alone for this element, when mn fact Irely on
resultant signal to the mobile unit.” as required by Claim 22.'% See Lanning Decl. Gilhousen390 merely for its techniques of recerving and combimning multiple
9183-187. signals within a similar CDMA wireless commumication system. EX 1003, €€137-
Accordingly. the Petition fails to show that Gilhousen865 in view of 41. My analysis applies these techniques and disclosure to Gilhousen8657s
Gilhousen390 discloses or renders obvious this limitation required by Claim 22. airrborne communication system, which provides the “moving base station.™ /4.
'904 POR, Paper 19, p. 49. '904 Ding Reply Decl., EX1030, 131.

'904 First Pet., Paper 2, pp. 38-40; '904 Pet. Reply, Paper 22, pp. 13-14; betitioner's Demonstrative Exhibit
'904 POR, Paper 19, p. 49. Not Evidence 97



The Combination of Gilhousen865 and Gilhouses390 Discloses

the Elements of Independent Claims 22, 34, and 50

'904 Patent — Claim 22

22. An apparatus adapted to move in accordance with a movement
of a mobile unit moving relative to a plurality of fixed radio ports, the | '904 First Pet., p. 31-34.
apparatus comprising:

a receiver adapted to receive a plurality of signals, each of the
plurality of signals transmitted from each of the plurality of fixed
radio ports within a frequency band having a lower limit greater than
300 megahertz;

'904 First Pet., p. 34-38.

a transmitter adapted to transmit, within the frequency band, a
resultant signal to the mobile unit in accordance with at least one of | '904 First Pet., p. 38-40.
the plurality of signals; and

a processor adapted to maximize an amount of transferred
information to the mobile unit by evaluating a quality of each of the '904 First Pet., p. 40-45.
plurality of signals transmitted from the plurality of fixed radio ports.

¢ KK

Petitioner's Demonstrative Exhibit 08

'904 First Pet., Paper 2, pp. 31-45. Not Evidence



Vercauteren Discloses “a mobile unit”

Vercauteren Discloses the Plain and
Ordinary Meaning of “mobile device,” as
well as VWGO0A's alternative construction

Mobhile Units =i Z—;_: """"""""" Apparatus
MTI “\ --.-"“--_ —_— F’$3
RS4 FBS2

Vercauteren, EX1007, FIG. 2 (annotated).

Petitioner's Demonstrative Exhibit

'904 First Pet., Paper 2, pp. 61-63; '904 Pet. Reply, Paper 22, pp. 20-23. Not Evidence

VWGoA's Expert, Dr. Ding

231. Vercauteren discloses that “[t]he relay network RN contains at least
two types of relay links, fixed links known as the global coverage fixed network
GCFN and radio links known as the global coverage radio network GCRIN.” Id .
8:44-49_ Vercauteren discloses that a relay station “correspondmng to the global
coverage radio network GCEIN may be used as a relay station mounted on a train
[1.7 Id.. 8:54-58. A “relay link, 1.e. a “mobile’ radio link within the global coverage
radio network GCEN [] may be chosen so as to couple the relay station ES to at
least one fixed base station FBS.” Id., 8:58-64. Thus, the relay stations mounted on
the train are the roaming relay stations. “Such roaming relay stations ERS can be
used to cover for imnstance public transport media or more generally any transport
medium carrying a plurality of mobile terminal users ™ Id . 16:48-51. Vercauteren
contemplates a train with roaming relay stations RRS mounted on 1t as a transport

medium carrying a plurality of mobile termunal users. [d., 16:51-52.

'904 First Ding Decl., EX1003, 1231.
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Vercauteren Discloses “a mobile unit”

Carucel’'s Argument

protocols for commumication. Jd. Moreover, Percauteren does not disclose. teach or
suggested any ability of its Mobile Termunals to commmunicate with any “moving
base stations” in the context of the 904 Patent Jd. Instead. the only moving
apparatus in Fercauteren that 1s capable of commmnicating with the Mobile
Termuinals are the Roaming Relay Station (RRS). However, as previously discussed.
the Roaming Relay Stations are purposely: (1) limited to “munmmum intelligence™;
(11) lack “mobile mtelligence™; and (1) do not contain any tvpe of base station
functionality due to complexity and economic reasons. See supra Section X B.
Likewise, Fercauteren does not disclose. teach or suggested any ability of its mobale

unit to register with a cellular network. See Lanning Decl 9245

'904 POR, Paper 19, p. 68.

Petitioner's Demonstrative Exhibit 100
Not Evidence



Vercauteren Discloses “a mobile unit”

Indeed, Vercauteren discloses that its “present mvention relates to a mobile

Vercauteren DiSCIOseS . mObiIe communication network adapted to set up commumecation paths between any one
deVICe” even under PO,S proposal of a plurality of mobile terminals and a fixed telecommunication network.” and

“[s]uch a mobile communication network 1s already known in the art, e g from the

pan-European digital cellular GSM network ™ EX1007, 1:8-11_ 1:253-27: see also
First, the Petitions explaimn that Vercauteren s roanung relay stations provide
id., 13:31-36 (“A first class of environments for these mobile termunals TMT,

the claimed “apparatus,” e.g, “moving base station,” because it facilitates DMT 1s covered by fixed relay stations FFRS associated with fixed relay links

commumication between the mobile termunals and fixed base stations and 1s GCFN_ This first class includes particularly the “conventional” hand-held cellular

mounted on a moving tramn. 1101 Pet, 61-63; EX1030_ 932, The Petition also applications which are already supported by the knmown GSM-network ™).

provides reasons for implementing certain traditional “base station” logic in Moreover, Vercauteren discloses that its “roaming maobile terminals UT can be

. . ) . . . . coupled to the fixed base stations FBS of the fixed level FL etther directly by
Vercauteren's roaming relay station. as suggested by Vercauteren's desire to

) _ ) way of a direct coverage mobile radio network DCMRN or indirectly via an
remove “the signalling [sic] load associated to the hand-over protocol ... from the
indirect coverage mobile radio network ICMEN ™ EX1007, 7:35-39. Thus, there 1s

fixed network.” Pet.. 71 (citing EX1007. 4:65-3:2). PO does not dispute that thas : . : : —~ T
no dispute that Vercanteren’s mobile terminals have traditional cellular capabilities

would allow Vercauteren s mobile termunals to communicate with a “moving base and can commmunicate directly with the fixed base stations. EX1030. 7]53-56. And

station”; rather, PO merely relies on its motivation to combine argnments, which because these mobile terminals function as traditional cellular devices, a POSA

would have understood these devices would register with the cellular network as

'904 Pet. Reply, Paper 22, p. 21.
part of Vercanteren’'s hand-over processes. See, e.g.. EX1007, 10:6-14; EX1030.

Petitioner's Demonstrative Exhibit '904 Pet. Rep|y1 Paper 221 pp 22-23.

Not Evidence
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Vercauteren and Forssen Disclose a “receiver adapted to receive a plurality

of signals ... transmitted from each of the plurality of fixed radio ports”

Patent Owner does not dispute that Forssén’s receiver receives a plurality of signals

Carucel’s Expert

Instead, Forssén is disclosing multiple
versions of the same signals that are being VWGO0A'’S Expert’ Dr. D|ng

i £ ingl i ingl : . . .
e e e R Thus, Mr. Lanning only challenges where the signals originate from in Forssén, but

radio port.

he does not appear to dispute that Forssén discloses recerving a “plurality of

EX1035, Lanning Dep., 179:12-15. signals " Id . 180:4-5 (“Multiple versions of the same signal 1s a plurality of

signals.”). But within the context of Vercauteren's roaming relay station mounted

) L on a train, the combination of Vercauteren and Forssén teaches “a recetver adapted
Mobile Units =i '{’:‘-" i Apparaius
P ___E':’ to receive a plurality of signals ... transmitted from each of the plurality of fixed
R4 FBS2 radio ports” because Vercauteren teaches receiving a plurality of signals from
RNAY =
multiple fixed base stations. as I noted above.
RSS.
A FBs3 '904 Ding Reply Decl., EX1030, 159.
RS6 ]
A
Vercauteren, FIG. 2 (annotated).
'904 First Pet., Paper 2, pp. 62-66; '904 Pet. Reply, Paper 22, pp. 23-24;  petitioner's Demonstrative Exhibit 102

Not Evidence

'904 POR, Paper 19, pp. 65-66.



Vercauteren and Forssén Disclose a “processor adapted to ... evaluat[e] a quality

of each of the plurality of signals transmitted from the plurality of fixed radio ports”

Vercauteren

It is clear that when such relay links MTGCRN are used,
some relay link measurements have to be used for the
hand-over decision because the roaming relay siation RRS
behaves towards the fixed level FL as a mobile terminal
itself, If this is the case, the overall communication path over

VWGOoA'’s Expert, Dr. Ding Vercauteren, EX1007, 16:65-17:2.

4:6-8 Accordingly. a POSITA would have been motivated to have a processor at

Indeed, I understand that Mr. Lanning conceded * the same
the roaming relay station in order to select an optimal communication path at a ed, s you can go get

roaming relay station. Vercauteren's disclosure that “a tracking step in which both onality o the same ts that are provided in [a] s dbase station that

o : : . : 1s well known™ fi 1 ing base station. EX1035, 206:3-8. Thus, for th
the radio link and relay link measurement data are gathered in the mobile terminal, e = - 1S, for e

. ) . _ reasons discussed mn my origmal declaration, the combination of Vercauteren and
the signalling [sic] load associated to the hand-over protocol 15 clearly removed yong

Forssén teach this element.

from the fixed network ™ Vercauteren. 4:66-5:2. Thus_ removing the load from the

fixed network would be an added motivation to have a roaming relay station 904 Ding Reply Decl., EX1030, 163.

selecting an optimal communication path. 1.e__ selecting a communication

maximizing an amount of transferred information to a mobile terminal. Further,

'904 First Ding Decl., EX1003, 1252.

'904 First Pet., Paper 2, pp. 69-72; 904 Pet. Reply, Paper 22, pp. 24-25;  petitioner's Demonstrative Exhibit 103
'904 POR, Paper 19, pp. 69-73. Not Evidence



The Combination of Vercauteren and Forssén Discloses the

Elements of Independent Claims 22, 34, and 50

'904 Patent — Claim 22

22. An apparatus adapted to move in accordance with a movement
of a mobile unit moving relative to a plurality of fixed radio ports, the | '904 First Pet., p. 61-63.
apparatus comprising:

a receiver adapted to receive a plurality of signals, each of the
plurality of signals transmitted from each of the plurality of fixed
radio ports within a frequency band having a lower limit greater than
300 megahertz;

'904 First Pet., p. 63-66.

a transmitter adapted to transmit, within the frequency band, a
resultant signal to the mobile unit in accordance with at least one of | '904 First Pet., p. 66-69.
the plurality of signals; and

a processor adapted to maximize an amount of transferred
information to the mobile unit by evaluating a quality of each of the '904 First Pet., p. 69-72.
plurality of signals transmitted from the plurality of fixed radio ports.

¢ KK

Petitioner's Demonstrative Exhibit 104

'904 First Pet., Paper 2, pp. 61-72. Not Evidence



Gilhousen865 discloses its airborne base station “simultaneously handing off the

plurality of mobile units to a second fixed port of the plurality fixed ports”

Gilhousen865

Once the radio-
tclephone is registered with the aircraft base station, the
aircraft base station then searches for the strongest pilot
signal fmmagmundbasestauunandregmt:rs with that base
station.

, Gilh 865, 4:1-5.
Carucel’s Argument ilhousen

the radiotelephone registering with the airborne base
Critically, Gilhousen865 does not contain any disclosure, teaching or station;

the ail;borne base station detecting the pilot signals from

suggestion that a moveable base station simultanecusly hands off the plurality of the plurality of ground base stations;

mobile units. See Ex. 1005 at 3:52-54. Instead, as evidenced by Petitioner’s own the Embomc base station regi:stenng the radltl)telephone
with a first ground base station of the plurality of base

assertion, Gilhousen865 explicitly discloses that 1ts “hand off” function 1s performed ERdLER IR I‘ESpD‘flSB, ke a qua.hty indication of the first
ground base station’s pilot signal;

by its radiotelephone. See 1573-Petition at 36 (citing Ex.1005 at 3:52-59). the airborne base station relaying signals between the

radiotelephone and the first ground base station;

if the quality indication of the pilot signal is less than a
predetermined threshold, the airborne base station
detecting the pilot signals from the plurality of ground
base stations; and

if the quality indication of the pilot signal is less than a
predetermined threshold, the airborne base station reg-
istering the radiotelephone with a second ground base
station of the plurality of base stations in response to
the quality indication of the second ground base sta-
tion’s pilot signal.

'904 POR, pp. 89-90.

'904 Second Pet., pp. 35-37; '904 Pet. Reply, pp. 19-20. PN e e Gilhousen865, Claim 7. 105

Not Evidence



Gilhousen865 discloses its airborne base station “simultaneously handing off the

plurality of mobile units to a second fixed port of the plurality fixed ports”

Gilhousen865 discloses a hand-off, contrary to Patent Owner’s assertions

Petitioner’s Expert, Dr. Ding

44 Furst, Mr. Lanning s contention that Gilhousen865 does not disclose
any type of handoff 1s contrary to the plain disclosure of Gilhousen865. The entire
point of Gilhousen865 1s to enable “the call from the airbome radiotelephone [to
be] handed off to the next cell as 1t reaches the edge of the cell’s coverage.”
EX1005, 1:44-48. And Gilhousen865 explicitly discloses that its system provides
thus capabality. Jd., 3:51-52. Such techniques were also well known 1n the art, as I

explained in my original declaration. EX1029_ T953-62.

'904 Ding Reply Decl., 144.

'904 Second Pet., pp. 35-37; 904 Pet. Reply, pp. 19-20. Petitioner's Demonstrative Exhibit 106

Not Evidence



Gilhousen865 Discloses the Elements of Independent Claim 56

'904 Patent — Claim 56

56. A method of providing a communication connection between a
communication network and a plurality of mobile units having a
« motion relative to a plurality of fixed ports, wherein the plurality of '904 Second Pet., p. 26-32.
fixed ports are communicatively coupled to the communication
network, the method comprising the steps of:

establishing a first communication link between the plurality of
V mobile units and a first fixed port of the plurality of fixed ports

through a movable base station having a motion in accordance with
the motion of the mobile units; and

'904 Second Pet., p. 33-35.

« simultaneously handing off the plurality of mobile units to a second '904 Second Pet., p. 35-37.

fixed port of the plurality fixed ports.

'904 Second Pet., pp. 26-37. Petitioner's Demonstrative Exhibit 107

Not Evidence



Vercauteren discloses its roaming relay station “simultaneously handing off

the plurality of mobile units to a second fixed port of the plurality fixed ports”

Patent Owner does not dispute that Vercauteren discloses
this element; rather, PO merely disputes whether this
function is performed by Vercauteren’s roaming relay station.

'904 Pet. Reply, p. 28.

'904 Second Pet., pp. 60-62; '904 Pet. Reply, p. 28; '904 POR, pp. 92-93.  Pettioner's Demonstrative Exhibit

Not Evidence

VWGoA's Expert, Dr. Ding

173. However. in the case of a roaming relay station (RRS) mounted on a
train, Vercauteren discloses “the roaming relay station RRS behaves towards the
fixed level FL as a mobile terminal itself. ™ Jd_, 16:65-17:2, emphasis added. A
POSITA would therefore have understood that because the RRS is moving
similarly to a mobile terminal. 1t would be advantageous to implement collection
and organization of measurement data in the RRS, for example, tracking and
measuring signals transmitted by various fixed base stations. For example,
Vercauteren discloses that “by providing a tracking step in which both the radio
link and relay link measurement data are gathered in the mobile terminal. the
signalling [sic] load associated to the hand-over protocol is clearly removed from
the fixed network.™ Id . 4:66-5:2. Thus, a POSITA would have recognized that
advantages of removing the load from the fixed network would provide a

motivation to have an RRS selecting an optimal communication path. 1.e

selecting a communication maximizing an amount of transferred information to a
maobile terminal. Further, because a communication link between an RRES and the
fixed base station would change more rapidly compared to a communication link
between an RES and a mobile terminal. performing the signal evaluation logic at

the RRS would generate overall less load on the network.

'904 Second Ding Decl., §173.

108



Vercauteren Discloses the Elements of Independent Claim 56

'904 Patent — Claim 56

56. A method of providing a communication connection between a
communication network and a plurality of mobile units having a
« motion relative to a plurality of fixed ports, wherein the plurality of '904 Second Pet., p. 52-57.
fixed ports are communicatively coupled to the communication
network, the method comprising the steps of:

establishing a first communication link between the plurality of
V mobile units and a first fixed port of the plurality of fixed ports

through a movable base station having a motion in accordance with
the motion of the mobile units; and

'904 Second Pet., p. 58-60.

« simultaneously handing off the plurality of mobile units to a second '904 Second Pet., p. 60-62.

fixed port of the plurality fixed ports.

Petitioner's Demonstrative Exhibit 109

’904 Second Pet, pp 52'62 Not Evidence



Gilhousen865 and Gilhousen390 disclose “wherein the processor is further

adapted to determine a best fixed radio port” (Claim 28)

Carucel did not propose a construction for the term “best
fixed radio port,” and the claim itself defines the term.

'904 Pet. Reply, p. 15.

Carucel’s Argument

In stark contrast. the "904 Patent provides that “determun[ing] a best fixed

radio port” 15 more than just analyzing the strongest signal: “[t]he procedures for

determining whether a mobile unit 15 to be served by a fixed base station or a moving 28. An fus i da th claim 22 l .
. dpparatus 1 accordance with claim . wherein

base station are the same procedures as described earlier herein in deternmuming which the processor 1s further ﬂdﬂptEd to determine a best fixed
radio port of the plurality of fixed radio ports. the best fixed
radio port enabling the maximization of the amount of
and error rate.” Ex. 1001 at 11:7-12. At a minimum, “determin[ing] a best fixed transferred information to the mobile unit

radio port” includes an analysis of the signal quality (i.e.. error rate) in addition to

moving base station 15 selected to serve a mobile unit, 1... based on signal strength

i . : . , '904 patent, Claim 28.
the signal strength when viewed in the entire context of the "904 Patent. See Lanning

Decl. 192

Carucel did not challenge the prior art’s disclosure of
'904 POR, p. 52. “maximiz[ing] an amount of transferred information” in claim 22.

Petitioner's Demonstrative Exhibit 110

'904 First Pet., p. 46; '904 Pet. Reply, pp.15-17; 904 POR, p. 52. Not Evidence



Gilhousen865 and Gilhousen390 disclose “wherein the processor is further

adapted to determine a best fixed radio port” (Claim 28)

Even considering Carucel’s narrow construction,
Gilhousen865 and Gilhousen390 teach this element.

'904 Pet Reply p 17 Petitioner’s Demonstrative Exhibit

Not Evidence

Petitioner’s Expert, Dr. Ding

38 For example. Gilhousen390 discloses “maximal ratio combining™ in
which “[t]he signal-to-noise ratio 15 determined for both paths being combined
with the contnbutions from the two paths weighted accordingly. Combming 1s
coherent since pilot signal demodulation allows the phase of each path to be
determined.” EX 1006, 8:24-30. A POSA would have understood that there 15 a 1-
to-1 mapping between signal-to-noise ratio and error rate for a given modulation
and coding. In other words, each value of error rate corresponds to a specific
signal-to-noise ratio, and vice versa. See, e.g.. EX1041, Pyndiah, 1042 (Figures 4-6

illustrating the one-to-one correspondence between bit error rate (BER) and signal-

to-noise ratio (SNR)). For example, U S Patent No. 6292 651 to Dapper explains
that “the signal to noise ratio estimate 1s directly related to a probable bit error rate,
such probable bit error rate can be utilized for channel monitoring in order to
determine whether a bad or good channel exists.” EX1042, Dapper, 77:40-44.
Thus, as part of the diversity techniques employed at Gilhousen865°s airborne base
station, a POSA would have found it obvious to consider the signal-to-noise ratio
in determining the “best fixed radio port™ and weighting the received signal

accordingly. Jd.

'904 Ding Reply Decl., 138.
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219. Vercauteren. as discussed above, discloses a communication network
connecting mobile terminal to a number of fixed base stations via a relay station,
which can be mounted on a moving vehicle such as a tramn. Vercauteren, 2:32-41.
And. while Vercauteren also discloses that the relay station 1s connected to a
“global coverage radio network (GCRN)™ Id.. 8:54-58 and an “mndirect coverage
mobile radio network ICMEN™ Id.. 8:36-41, Vercauteren does not explicitly
disclose the details of how the relay station 1s configured to receive and transmit
signals between the mobile terminals and the fixed base station. In other words,
information about the architecture of the relay station 15 not disclosed in
Vercauteren. Accordingly, a POSITA would therefore have been motivated to look
the references that provide such details. such as an architecture or system
information of a relay station or a base station to use in the mobile communication

networks. A POSITA locking for such a reference would find Forssén useful.

'904 First Pet., pp. 59-61.

'904 First Ding Decl., 12109.

226. Accordingly, a POSITA would have been motivated to combine
Forssén’s teaching of transceiver in a base station to Vercauteren’s mobile relay
station on a train. Forssén’s base station architecture with antenna array 12, spatial
filter 14. and power allocation means 54 would allow Vercauteren’s roaming relay
station to recerve signals from various fixed based stations and to transmit signals
to mobile terminals on a train. as well as to communicate 1n the reverse direction.
And. implementing Forssén’s transceiver, antenna array, etc.. in the Vercauteren’s
mobile relay station would have been nothing more than combining known
elements to yield predictable results, with reasonable expectation of success based
on the well-known operations of receiving and transmitting data within a cellular
COMMUNICation ﬂetWDl"dr While Forssén’'s array of antennas are spatially separated
and are capable of recerving “a vast number of radio signals,” a POSITA using the
spatially separated antenna as taught by Forssén in Vercauteren’s mobile relay
station could provide communication between the mobile terminals and fixed base

stations where the mobile relay stations act as intermediaries.

'904 First Ding Decl., 1226.

Petitioner's Demonstrative Exhibit

Not Evidence
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180. As such. for similar reasons as those discussed in Section VILA. a

POSITA would have been motivated to modify Vercauteren’s system with any one
or more of the signal diversity configurations of Gilhousen390 at least for the
purpose of reducing errors caused by well-known deleterious effects on wirelessly-
transmitted signals. More specifically, a POSITA would have been motivated to
incorporate Gilhousen390°s data receivers, which are individually configurable to
extract multiple signals recerved from the same or different base stations, and
control processor functions into Vercauteren’s roaming relay station to tune to
received signals with the best signal qualities from among those received. EX 1006,
13:10-20. To a POSITA. this would have been nothing more than incorporating
well-known techniques (1.e.. Gilhousen390°'s diversity techniques) into a well-
known system (1.e., Vercauteren’s communication system with tramn-mounted relay

station).

'904 Second Ding Decl., 1180.

'904 Second Pet., pp. 63-64; '904 First Ding Decl., 1226. Petitioner's Demonstrative Exhibit 113
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203. Consistent with this disclosure. a POSITA would have been motivated 204. Implementing such components in Vercauteren’s relay station would
to implement components simular to Forssen’s antenna array 12 and spatial filter have been nothing more than combinmng known elements to yield predictable
14 as part of the relay station of Vercauteren mounted on a train. These results. For example, the proposed combination of Vercauteren, Forssén, and
components would allow Vercauteren’s roaming relay station to receive signals Gilhousen390 would mvolve nothing more than incorporating well-known
from vanous fixed based stations and transmut signals to mobile termunals on the concepts (1.e., antenna arrays and spatial filtering) into a well-known system (1.e..
train. as well as communicate in the reverse direction. Forssen'’s techniques Vercauteren’s network of communication between mobile devices and base

employimng these components would further enable “extract[ion] of individual stations via a relay). which would allow communication quality to be maintained at

signals ... even 1f they occupy the same frequency band.” addressing cellular a high level as Vercauteren’s train moves. And a POSITA would have had a

system capacity 1ssues. And these components are also especially useful during a reasonable expectation of success based on the well-known operations of receiving

hand-off, for example, as the spatial filters can be used to “enhance a desired and transmitting data within a cellular co {cation network. as I discuss in

atial channel whil ' th tial channels.” d din th : . .
Spatial chanmel Wiile Suppressiiig Otier spatia €, Gependme on e Section IV_A_ which would be performed by Vercauteren’s relay station.

strength of recerved signals. EX1008, 2:40-44.

'904 Second Ding Decl., §204.

'904 Second Ding Decl., 1203.

'904 Second Pet., pp. 72-75. Petitioner's Demonstrative Exhibit 114
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